ED OH 836 56 EC 001 143 

READING THE MANUAL ALPHABET— A RESEARCH PROGRAM FOR 
DEVELOPING A FILMED PROGRAM FOR TEACHING THE MANUAL ALPHABET. 
BY- BORNSTEINi HARRY 
GALLAUDET COLLEGEi WASHINGTONi D.C. 

REPORT NUMBER NDEA-VIIA-985 PUB DATE 65 

GRANT OEG-7-ie-0070-lD0 

EDRS PRICE MF-S0.50 HC-$3,64 89P. 

DESCRIPTORS- ^EXCEPTIONAL CHILD RESEARCHi ^COMMUNICATION 
(THOUGHT TRANSFER) I ^AURALLY HANDICAPPEDi ^PROGRAMED 
INSTRUCTION! DEAFi MANUAL COMMUNICATION! INSTRUCTIONAL FILMS! 
ADULTS! COLLEGE STUDENTS! EDUCATIONAL RESEARCH! FINGER 
SPELLING! PROGRAMED MATERIALS! 

A PROGRAMED FILM COURSE WAS DEVELOPED TO TEACH PERSONS 
HOW TO READ THE MANUAL ALPHABET. THE EFFECTS OF THE FOLLOWING 
PROGRAMING CONDITIONS WERE STUDIED— MANNER OF STIMULUS 
REPETITION! RATE OF STIMULUS PRESENTATION! AND MODE OF 
RESPONSE. THE PROJECT WAS DONE IN TVJO PHASES. IN THE FIRST 
PHASE! SUBJECTS WERE 42 DEAF GALLAUDET COLLEGE PREPARATORY 
STUDENTS! 26 HEARING FACULTY AND STAFF MEMBERS OF THE NEW 
MEXICO SCHOOL FOR THE DEAF! AND 14 HEARING GRADUATE STUDENTS 
AT GALLAUDET. THEIR PROGRAMS CONSISTED OF 17 LESSONS AND 8 
FILMED TESTS. A RELATIONSHIP OF .90 OR ABOVE (WITH ONE 
EXCEPTION) WAS OBTAINED BETWEEN PRE- AND POST-TEST SCORES. 
ANALYSIS OF VARIANCE ON SCORES FROM VARIATIONS IN RATE OF 
PRESENTATION AND AMOUNT OF REPETITION OF THE STIMULUS 
MATERIAL FOR THE PREPARATORY STUDENTS SHOWED NONE OF THE 
EXPERIMENTAL TREATMENTS WERE SIGNIFICANTLY EFFECTIVE! BUT 
THERE WAS AN OVERALL MEAN GAIN (STATISTICALLY SIGNIFICANT; P 
IS LESS THAN .01) FOR READING WORDS AND FOR READING 
SENTENCES. FOR THE HEARING FACULTY GROUP AND THE GRADUATE 
STUDENT GROUP! DIFFERENCES IN RESPONSE METHOD (ORAL! WRITTEN! 
OR MANUAL) FAILED TO ACHIEVE STATISTICAL SIGNIFICANCE. 
IMPROVEMENT IN READING WORDS ACHIEVED STATISTICAL 
SIGNIFICANCE (P IS LESS THAN .01) FOR BOTH GROUPS! BUT MEAN 
GAIN FOR READING SENTENCES WAS NOT STATISTICALLY SIGNIFICANT 
FOR EITHER GROUP. THE FILM COURSE WAS JUDGED AN INEFFECTIVE 
INSTRUCTIONAL TOOL. THE SECOND PHASE UTILIZED A CHANGE IN 
PRESENTATION AND A REVISED! EXPANDED FILM PROGRAM (24 
LESSONS) AND TWO FILM TESTS. FORTY-EIGHT HEARING COLLEGE 
STUDENTS SERVED AS SUBJECTS. ANALYSIS OF VARIANCE SHOWED 
REPETITION WAS THE ONLY EXPERIMENTAL TREATMENT SIGNIFICANTLY 
AFFECTING SCORES FOR WORDS AND FOR SENTENCES (P IS GREATER 
THAN .01 AND LESS THAN .05). DATA FOR BOTH PHASES IS 
PRESENTED TABULARLY . APPENDIXES INCLUDE (1) CAPTIONED 
INSTRUCTIONS AND SCRIPTS FOR READING THE FILM COURSE AND THE 
TWO REVISED TESTS AND (2) COPIES OF FORMS USED FOR WRITTEN 
RESPONSES. REFERENCE LIST CITES 12 ITEMS. (MK) 




I I I I I I n I 



READING 



MANUAL 

ALPHABET 






.ERIC 





mi Hk. 

nl 

NDEA TITLE VII 
PROJECT 985 

HARRY BORNSTEIN 

OFFICE OF INSTITUTIONAL RESEARCH 
GALLAUDET COLLEGE 







U.S. DEPARTMENT OF HEALTH, EDUCATION & WELFARE 
OFFICE OF EDUCATION 



THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE 
PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS 
STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 

READING THE MANUAL ALPHABET: A RESEARCH PROGRAM FOR DEVELOPING 
A FILMED PROGRAM FOR TEACHING THE MANUAL ALPHABET 



Title VII Project Number 985 
National Defense Ecluc-ation Act of 1958 
Grant Number 7 -I 8 -OCVO-I 8 O 



/ 



Harry Bornsi:eln, Ph.D* 



Gallaudet College 
VJashington, D. C, 



1965 



y 






The Research Reported Herein Was 
Supported by a Grant from the 
U. S. Department of Health, Education, and Welfare 

Office of Education 



er|c 



TABLE OP CONTENTS 



Page No. 



Acknowledgments 1 

List of Tables il 

Problem 1 

Related Research ... 4 

Manual Alphabet 4 

Programmed Instruction 6 

Phase I; The Preliminary Film Course 8 

Procedure 8 

Sample 8 

Experimental Preparation 10 

Basic Design 20 

Variables 21 

Results 22 



Conclusions 



29 



Phase II; The Revised Film Course 



33 



Procedure 

Sample ...... 

Experimental Preparation 

Basic Design 

Variables 



33 

33 

36 

38 



Results 



39 



Conclusions 



39 



References .45 

Appendix 46 

Captioned Instructions and Scripts for Lessons ... 47 

Captioned Instructions and Scripts for Tests ... 73 

Forms for Written Response . 76 



t? 



o 

ERIC 









ACKNOWLEDGMENTS 



The writer would like ijo extend his thanks to the many 
people who helped in this three year research effort. 

The officials, faculty, and staff of the New Mexico 
School for the Deaf all cooperated and carried out one im- 
portant phase of the research. In particular. Dr. Marshall 
S. Hester and Mr. James A. Little furnished snlendid admini- 
strative support. Special thanks go to Dr. Geary A. McCand- 
less for actually conducting the research and some of the 
analyses. 

The technical staff of the Gallaudet Audio-Visual Aids 
Department, Richard G. Alexander, Francis J. Werbickas, and 
James P. Campbell produced the motion picture films. 

Dr. Elizabeth E. Benson, Mr. Louie J. Pant, Jr., and Dr. 
Howard L. Roy contributed important consultation on the pre- 
sentation of the manual alphabet. 

The most Important contributors to the project clearly 
were Mrs. Lillian B, Hamilton and Miss Barbara Kannapell. 

They worked on virtually every phase of the research. What- 
ever success this work may have had is due in large part to 
their fine efforts. 



mm 



wmmmrnmim 





I I j;:j >j 4 Ji 1 



READING 

THE 

MANUAL 

ALPHABET 




'Vni ■HOH ■■m ■11^ 

WBHBi 

^■3 

■B 

NDEA TITLE VII 
PROJECT 985 

HARRY BORNSTEIN 

OFFICE OF INSTITUTIONAL RESEARCH 
GALLAUDET COLLEGE 









ABSTRACT 



READING THE MANUAL ALPHABB 
A FILMED PROGRAM FOR 



I 

T: i\ It^SEARCH iptlOGRAM FOR DEVELOPING 
TEACHING THE MANUAL ALHIABET 



Purposes 

It was believed that a rigorously constructed motion 
picture film program designed to teach persons how to read 
the manual alphabet might serve two purposes. The first was 
to teach individuals how to acc[ulre a reasonable facility in 
reading the manual alphabet in a greatly shortened period of 
time. The second was to determine experimentally the effect 
of several conditions of programming on the course of learning 
of this visual code. The specific conditions were: 



(1) repetition of stimulus ; free or a single presentation 

(2) rate of stimulus presentation : fixed or varied. 

(5) mode of response : oral, written, or flngerspelled^ 

The research had two distinct phases. In the first phase 

a preliminaiy programmed film course and two film tests were 
constructed and experimentally tested in a variety of settings 
The information gained from the analyses of these testings be* 
came the basis for revising both the film and the tests. In 
phase two, the films were revised and further subjected to 

experimental analysis. 

Phase I; The Preliminary Film Course 

Procedure 

Three different samples of students studied the prelimi- 
nary film course; 42 Gallaudet College preparatory students. 
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26 hearing faculty and staff members of the New Mexico School 
for the Deaf^ and 14 hearing graduate students in education 
at Gallaudet College. 

The film course consisted of 17 lessons, the first two of 
which presented the alphabet and ran for about 25 minutes each. 
The remaining 15 lessons were about 12 minutes long and con- 
sisted of 15 discrete words followed by 15 different sentences. 
The word or sentence was first flngerspelled, followed by a 
blank screen, which in turn was followed by an English caption. 
The spelling in the films was presented initially at a rate of 
152 letters per minute and slowly Increased to 200 letters per 
minute. Each student used a self -threading, variable speed 
projector which enabled him to speed up, slow down, reverse, 
or stop the film. Two film tests each of 55 discrete words 
and 21 sentences were constructed to measure achievement or 
skill. 

All subjects had had some previous exposure to the manual 
alphabet and continued to study manual communication from other 
sources di^trlng the experiment. The basic design employed was a 
factorial analysis of gain scores or the difference between 
pre- and post-test scores. Assignment Into experimental treat- 
ments was based upon pre-test scores. 

Results and Conclusions 

For all three groups, modest mean gains were achieved in 
the ability to read v/ords. No practical Increase in the ability 






to read sentences occurred fin spite o.f* the one small gain 
that was sfcatistlcally significant). High relationships of 
,90 or above (with only one exception) obtained between pre- 
and. post-test scores. 

The different methods of responding to the film program 
seemed to have no effect on learning in the two situations 
where compared. Rate of stimulus presentation had a small ef- 
fect on ability to read words. The relationship between the 
amount of time spent with the course and increase in ability 
was statistically significant in only one setting and only with 
the ability to read words. 

Phase II: The Revised Film Course 

Procedure 

A single group of 48 Catholic University undergraduate, 
paid volunteers studied the revised film course over a one 
month period of time. The students had no previous exposure 
to the manual alphabet. 

The film course was completely redone and expanded to 24 
lessons. Pauses v/ere systematically introduced into and faded 
from the Junctures between words in the sentence presentation. 
The two tests were revised to parallel the new course. A 
multlfaotor analysis of variance design with raw achievement 
scores was used with this group* 

Results and Conclusions 

The only significant experimental treatment was the amount 
of repetition of stimulus material. The ability to vary the 
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rate of presentation and to peiSpend In different ways to the 
film seemed to have no significant effect on learning. 

The group studied the, course on the average about 15 
hours. As a consequence of this effort, they acquired a 
modest ability to read discrete words. On the average, they 
acquired only a minimal skill In reading sentences. Since 
repetition of stimulus presentation did affect learning. It is 
possible that repeating the course might bring a further 
achievement. 
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PROBLEM 

Aside from using the written word, a deaf person can 
communicate v/lth others by using any combination of the lan- 
guage of signs, the manual alphabet (fingerspelling), read- 
ing lips, and, of course, speaking. Although users of man- 
ual communication commonly employ a mix of the sign language 
and fingerspelling, this research Is concerned only with the 
manual alphabet. More: specifically, this Is a report of the 
construction and evaluation of a programmed motion picture 
film course designed to teach persons how to tead the manual 
alphabet . 

The American manual alphabet Is a system whereby an In- 
dividual can represent manually each of the 26 letters In the 
English alphabet on a single hand. It is a manual represen- 
tation of the graphemes or writing system of the English 
language. A description of the historical development of 
the manual alphabet is given by Moser, et al ( 7 ) • This 
description, however, sheds little light on the best way to 
teach a person how to read the manual alphabet. Nor does 
there appear to be any existing experimental evidence of the 
effectiveness of alternate methods of teaching people how to 
read the manual alphabet. 

Experienced teachers of the skill state that the usual 
course of learning for an adult Is as follows; An adult can 
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be expected to learn to transmit all 26 letters of the manual 
alphabet, however haltingly. In a brief one to two hours. 

With continued daily practice (for perhaps an hour or two) 
a person can reach a transmission rate of about 20 to 30 
words a minute after several weeks of practice. At some un- 
known point in the course of the learning the learner ceases 
to attend to the finger configuration he forms for the sepa- 
rate letters. It is at this point that his speed increases 
markedly . The phenomenon is akin to the motor learning that 
occurs when a person learns to touch type. The typist ceases 
to attend to a given finger touching a specific key. One ad- 
ditional point about transmission should be noted. It is pos- 
sible to transmit at a rate which exceeds the capacity of even 
the most expert reader »s ability to read. 

Reading the manual alphabet, on the other hand, seems to 
be a much more difficult learning task. Typically, most adults 
need to spend many weeks or months in the presence of . ; deaf " 
persons before acquiring the necessary skill to read even a 
very slow and deliberate rate of transmission - about 10 to 
15 words per minute. It is not uncommon to encounter indivi- 
duals who have not advanced beyond this state of skill even 
after several years of attempting to learn to read the manual 
alphabet. Indeed, some unknown proportion of individuals 
seemingly never acquire any facility in reading the manual 
alphabet. Motivation, amount and frequency of practice, ina- 
bility to see words as "wholes", and the age of the learner 



are all offered as possible i^stpianatlons . of learning difficulty 
Other possible reasons for the difficulty may be in- 
herent in the way in which the learning task is ^usually struc- 
tured for the learner. The student needs an instructor who 
is available arid willing to transmit to him. Initially, the 
rate of transmission must be very, vei^ slow. The instructor 
must flngerspell a great many words to provide the necessary 
practice. Not only is this a tedious activity but many stu- 
dents report it is embarrassing to be a slow learner in this 
kind of face-to-face situation. In short, the student requires 
an instructor who will present exercise drills in a visual code 
under conditions suitable for his needs. Why must this ini^ 
structor be a living person? Could a motion picture film 
teach this skill? Moreover, could a motion picture film be 
programmed for more effective individual instruction? The po- 
tential advantages of a motion picture film and of the pro- 
grammed format will be discussed in turn, 

A motion picture film would allow a constant, preclse^ 
control of the stimulus presentation, l,e,, niamber of letters 
spelled per minute, A film could be used at the convenience 
of the learner. It could be shown as often as desired. The 
film could depict many spellers, thus minimizing dependence 
on a single spelling style. Lastly, it is doubtful, that a 

film would embarrass the student, 

A programmed instruction format could easily be built in- 
to a film by first showing a f ingerspelled word or sentence , 
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next, leaving a blank screeh ^ student *s response, and 
finally, showing an Snglish caption of the original word# 

The student could control the film presentation by using 
a variable speed film projector. The student could Increase 
or decrease the rate at which words or sentences were spelled 
to him; he could repeat all or part of the spelling presenta- 
tion; and he could spend as much or as little time with the 
stimulus as he desired. 

On the response side, the learner could vary the charac- 
ter of his participation in the learning process. More speci- 
fically, he could orally describe the words he had seen pre- 
sented on the screen, write them out on paper, or even spell 
the words manually. 

It seemed, therefore, that a rigorously constructed 
film program designed to teach persons how to read the manual 
alphabet might serve two purposes. The first was to teach 
individuals how to acquire a reasonable facility in reading 
the manual alphabet in a greatly shortened period of time. 

The second was to determine experimentally the effect of va- 
rious conditions of programming on the course of learning a 
visual code . 

RELATED RESEARCH 

A. Manual Alphabet 

Over the last several years there has been a marked 
Increase in published Interest in the formal and/or inciden- 
tal use of the manual alphabet for the education of deaf 
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children. Morkovin (6 ) and Hester (5 ) describe actual class 
usage of the manual alphabet, Quigley and Frisina ( 10 ) and 
Birch and Stuckless ( 2 ) have experimentally described the re- 
lationships between some aspects of manual communication and 
other cognitive and non-cognitlve skills, e.g., English lan- 
guage ability. These efforts, however, have been directed at 
the utility of the manual alphabet rather than the acquisition 
of the skill. 

The only experimental work with the manual alphabet as 
direct object of research uncovered by the writer is that of 
Moser, et al ( 8 ) . They experimentally determined the distance 
at which the different letters used in fingerspelling could be 
recognized at given accuracy levels. These authors claim that 
no previous experimental work has been done with finger spelling, 

An examination of the index to approximately 100 years 
of the Annals of the Deaf uncovered only one intuitive descrip- 
tion by Porter ( 9 ) on how the manual alphabet should be 
taught. Yet in the last three years at least two new films 
have been made to teach the manual alphabet, Roy and Pant (ll) 
have produced an ambitious 46 lesson film course on the sign 
language which Includes the manual alphabet as an Integral 
part of the course. It will be recalled that a mix of the 
two communication systems is commonly used by deaf persons. 

The course is partially programmed. At the present time much 
of the course is designed to be an adjunct to an instructor 
taught course in sign language. The film is considered by 
Roy to be a preliminary effort. No research data have been 
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collected for this course as of this writing. 

A series of instructional films In fingers polling by 
Belknap , Grlfflng, and Jones ( 1 ) has recently been produced. 
It consists of nine cartrldged lessons on fingerspelling. 

The course Is on 8 mm film and Is used with a convenient cart- 
ridge projector. Cartridges hold a maximum of 60 feet of 
film and run for five minutes. The course Is not In a pro- 
grammed format. Although the course Is described as having 
”. . . Its effectiveness . . .borne out by extensive testing 
. . no data are available nor is there any evidence that 
research methods have been employed In the construction of 
the film course. 

B. Programmed Instruction 

Aside from its applied value the manual alphabet may 
be an unusually promising medlxim by which a few of the more 
vexing problems of programmed Instruction can be explored. 

As Silberman (12) has pointed out the research on the efficacy 
of virtually every aspect of programmed Instruction offers 
conflicting evidence, e.g., overt versus covert response, 
size of step, reinforcement, the relationship of rate to 
effectiveness of learning, etc. He reasoned that among other 
difficulties, the complex and varied content of the Instruc- 
tional materials simply did not permit useful measurement and 
hence did not allow for well -controlled experimentation. 

The manual alphabet, on the other hand. Is based upon 
only 26 different units, the letters of the alphabet. The 



English letters are so overlearned to the native English 
speaker that these units oan be assigned to be roughly equal 
In ’’close range” recognlzablllty for readers with normal vi- 
sion, The learning task, therefore. Is primarily the learning 
of a visual code with speed and accuracy of recognition as 
the feoal of the learning. The criterion performance should 
be amenable to precise measurement and the effects of any 
learning condition readily ascertained. To the- best of the 
writer* s knowledge no research has been conducted on the effects 
of programmed Instruction on the learning of such a visual code, 

OBJECTIVES 

This research had two principal objectives: 

A, The development of a programmed motion picture film 
course to teach persons how to read the manual alphabet, 

B, The experimental evaluation of the effect of several 
programming principles or characteristics on learning the 
above skill. These are: 

1, Repetition of stimulus material : Free repetition was 
compared with a single presentation of stimulus material, 

2, Rate of stimulus presentation: A standard rate of 

stimulus presentation was compared with a varying rate 
chosen by the learner, 

3, Mode of response or participation: A comparison was 
made between these ways of responding to the stimulus : 

(a) orally, (b) In writing, and (c) by spelling 
manually. 
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PHASE I: THE PRELIMINARY FILM COURSE 

PROCEDURE 

This research had two distinct phases. In the first 

phase . a preliminary programmed nim course was constmcted 

. ^ 

and eaiperimentally tested in a variety of learning settings. 
The information gained from the analyses of these testingo 
became the basis for revising the film. In phase two, the . 
film was revised and further subjected to experimental analy- 
sis. This report is, therefore, divided into two parts, each 
of which describes a phase of the research. 

A, Samples 

Three different samples of students studied the preli- 
minary version of the programmed film course. Each sample 
was Involved in an Independent experiment and, hence, will 
be described separately. The first sample consisted of 42 
Gallaudet College preparatory students. These students were 
’’graduates" pf public high schools or schools for the deaf 
who did not score high enough on standard achievement tests 
to be admitted into the freshman class at Gallaudet College, 
All of the students were deaf, averaged about 19-1/2 years of 
age, and had little or no previous exposure to manual commu- 
nication, These students stated that they wanted more train- 
ing in the use of manual communication. When tested with a 
film pre-test of ability to read the manual alphabet, they 
showed relatively low ability thus substantiating their need 
for training. The students took the preliminary film course 
in conjunction with other intensive training in the sign 
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language during the three week orientation period which pro- 
ceeds the preparatory year of instruction. 

The second sample consisted of 50 adult hearing members 
of the New Mexico School for the Deaf, This school had re- 
cently adopted the manual alphabet as an Integral method of 
communication in its academic and extra-curricular program. 

The school administration was especially desirous to have all 
faculty and staff members learn how to use the manual alphabet 
as well as possible. The learners consisted of both teachers 
and staff members. In spite of this administrative concern, 
only 26 of those who began finished the course and these only 
after considerable "prodding". The majority of those who com- 
pleted the series scored best In achievement on the pre-test, 
that Is, were the more able readers of fingerspelling before 
beginning the course. 

The third and last sample was made up of hearing graduate 
students in Education at Gallaudet College, all of whom were 
studying for a master* s degree. All of them vfere taking a*, non- 
credit course in manual communication. Seventeen voluntarily 
began but only l4 persisted enough to take both the pre- and 
post-tests. The group was made of of eight men and six women. 
The mean age of the "finishing" group was 54,4 with a standard 
deviation of 8,9 years, 

A measurement of the ability of the three "finishing" 
samples was made prior to their taking the film course with 
a motion picture film test of the ability to read the manual 
alphabet. This test is described In detail below. Suffice 
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it to say here, that the te^t is ih^de up of two parts: 

(a) discrete words and (fe) Sentences. A perfect score for 
words would he 35 and for sentences 21, 

Tables 1 through 4 show rather clearly that the three 
samples are significantly different in their ability to read 
both discrete words and sentences. The New Mexico sample is 
the most skilled with the deaf Gallaudet preparatoa:^ students 
having the least skill in reading the alphabet, 

B, Experimental preparation 

The experimental preparation consisted of two basic 
activities; the construction of the film course and the devel- 
opment of film tests of ability to read the manual alphabet. 
Each of these activities will be discussed in turn, 

1. The Film Course 

It seemed obvious that it would be necessary to 
create a sizable amount of practice material before students 
could be expected to achieve even a modest degree of skill. 
Moreover, to sustain student Interest and motivation it was 
thought that the film course should have face validity. It 
should look as if It were designed to have the student reach 
a practical level of skill. The practical consequence of 
this decision was that only one or two large, well -organized 
learning tasks could be developed rather than many small 
learning tasks or fragments. The latter approach would have 
permitted greater freedom in trying out different programming 
techniques. 



TABLE 1 



WORDS READ CORRECTLY BEFORE TAICING THE FILM COURSE BY NEW 
MEXICO STAFF, PREPARATORY, AND GRADUATE STUDENTS 





New Mexico 
Staff 


Preparatory 

Students 


Graduate 

Students 


Total 


N 


26 


42 


14 


82 


X 


27.5 


16,3 

\ 


19.0 


20.3 


S , D, 


6.1 


10.5 


8.9 


10,4 



TABIE 2 

ANALYSIS OP VARIANCE OP NEW MEXICO STAFF, PREPARATORY 
AND GRADUATE STUDENTS WORD SCORES 



, Source of 
Variation 


SS 


df 


MS 


P 


Treatment 


2041.97 


2 


1020.99 


11 . 83* 


Error 


6816,58 


79 


86.29 




Total 


8858.55 


81 







* P < .01 
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TABLE 5 



SENTENCES READ CORRECTLY BEFORE TAKING THE FILM COURSE BY NEW 
MEjaCO STAFF, PREPARAVGEY, AND GRADUATE STUDENTS 





Nev/ Mexico 
Staff 


Preparatory 

Students 


Graduate 

Students 


Total 


N 


26 


42 


14 


82 


X 


10.7 


3.8 


5.6 


6.5 


S.D. 


5.1 


4.8 


6.2 


o 

VO* 



TABLE 4 

ANALYSIS OF VARIANCE ON NEW MEXICO STAFF, PREPARATORY 
AND GRADUATE STUDENTS SENTENCE SCORES 



Source of 
Variation 


SS 


df 


MS 


P 


Treatment 


765.72 


2 


382 . 86 


13 . 56* 


Error 


2230.38 


79 


28.23 




Total 


2996.10 


81 







* P < .01 
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a. Course doriterit 

The prelimina% film course consists of 17 
lessons, the first two of which each take about 25 minutes 
running time. The last 15 lessons run for about 12 minutes 
each. After the student learns how to operate a self-thread- 
ing, variable speed projector, the film program is essential- 
ly self-contained. 

The first lesson is designed to present the manual alpha- 
bet to a person who has never seen the alphabet. Hence, each 
letter is slowly and carefully “swept” over a 90 ® arc on the 
screen so that the student can clearly see the proper hand 
position and finger configuration. After the entire alphabet 
has been shown, similarities and differences between various 
letters are highlighted for the student. Additionally, some 
of the rather limited punctuation used in fingerspelling is 
demonstrated. 

The second, and all succeeding lessons, are cast in a 
common form of programmed instruction, A stimulus is presen- 
ted to the student. He is required to make a judgment about 
that stimulus. Immediately thereafter, the film presents in- 
formation which permits the student to assess the accuracy of 
his judgment. In the second lesson this program pattern is 
employed with five consecutive presentations of the randomly 
ordered manual alphabet. Each presentation consists of a ran- 
dom sequence of the 26 discrete, static letters, A different 
speller is used for each of the five presentations. 

Each of the remaining 15 lessons concentrates on a single 
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consonant (v;ith the exception of the end of the alphabet v/hen 
the number of common words becomes too small for the pattern 
described below). The first half of the lesson consists of 
15 words presented separately or An- isolation. Words were 
selected torir Into the ‘ following pattern: 



ab 


. ab 


ab 


eb 


eb 


eb 


lb 


^ib 


lb 


ob 


^ob 


ob 


ub 


ub 


ub 



The student thus sees the single consonant in combination 
with each. of the five vowels in the beginning, in the middle, 
and at the end of a different word. The lesson on p, 51 illus- 
trates the words selected for the consonant b. 

The second half of each lesson is made up of 15 different 
sentences. The initial 15 words are included in these senten- 
ces. As a matter of fact, each word is exposed to the student 
at least three times. Initially, he sees it as an isolated 
word. • Next, he sees the word as a part of a sentence in the 
second half of that same lesson and again in the lesson which 
immediately follows. Hopefully, this affords a reasonable 
amount of repetition. As with the second lesson, these 15 pro- 
grammed lessons all follow the programmed format of presentation 
of stimulus, student response, and confirmation of accurary of 
student response. 

b. Presentation Characteristics 

A number of different characteristics are inhe- 
rent in the very presentation of the manual alphabet to the 
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viewer. These seem most Important: (l) the context In which 
the spelling takes place, (2) the speed of spelling, (5) the 
angle from which the speller »s hand is viewed, and (4) the 
style and skill of the person who is spelling 

fl) context in which the spelling takes place 

The manual alphabet is most often used in conjunc- 
tion with the sign language and/or speech reading. It is 
seldom used exclusively. Nevertheless, it is used exclusively 
in this film course because it was not desired to complicate 
the experimental variables under consideration. Similarly, 
the viewer usually knows the general topic under discussion 
when attempting to read the manual alphabet. It was decided 
that no general topic would be pursued in the stimulus mate- 
rial so that the student would have to depend more on "read- 
ing" than "guessing" from a knowledge of content. In short, 
the context in which these films are presented is "artificial" 
in that variables extraneous to the manual alphabet have been 
excluded from the film program, 

(2) speed of spelling 

Perhaps the most easily controlled stimulus vari- 
able is the rate of speed at which words are spelled, A 
simple, empirical procedure was developed to determine an es- 
timate of "normal" speed. First a passage of prose material 
was selected from a popular periodical. The passage was given 
to a dozen deaf persons each of whom had used the manual al- 
phabet for considerably longei?..than a decade. Each .was in*- 
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structed to fingerspdll the paSisage &t a ’'comfortable" rate. 

They were fu!i?ther Instructed to assume a competent person was 
reading the spelling. It was found that the mean rate of 
spelling was approximately 500 letters per minute (ipm) with 
a S.D. of about 20 1pm. Because this average seemed somewhat 
high to some of the spellers themselves, the experiment was 
replicated with different prose passages. Almost Identical 
results were obtained. Hence, 500 1pm was accepted as a work- 
ing estimate of the comfortable rate of speed for an experienced 
transmitter of the manual alphabet. 

Estimates vary on the amount of time It takes adults 
to become "proficient" In reading the manual alphabet. The 
units of time In these estimates are typically stated as 
months or years. It was simply not judged feasible to attempt 
to carry the student to 5OO 1pm In the first set of films In 
this series. Consequently, all rates specified below are 
arbitrary and frequently based primarily upon convenience In 
the film making. 

It was decided that the first lessons should be presented 
at a speed of about one-half of normal, or 152 1pm. The 
variable speed projector permits the students to slow tMs 
further to about 120 or 125 Ipm.^ 



^The projectors were selected mostly for cost and durability 
reasons. With these machines, projector speed could not be 
varied over a precise, calibrated range. Indeed, considerable 
variation exists both between projectors as well as for any 
given projector over a period of use. Variations In temperature 
seem to produce fairly sizable variations in projector speed. 
Hence, the rate of 152 1pm for the 10 projectors employed In 
the research could be slowed down to a range from 120 1pm to 
155 Ipni depending on which projector was being used. The same 
lesson could be speeded up to about 18O 1pm with the "fastest" 
machine. 
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The teiTmlnal speed tOr this first series was set at 200 
ipm. When the projector speed is raised to the maximum, this 
can he viewed at about 250 1pm, Two lessons were filmed at 
the slowest speed (152 1pm). Thereafter, each succeeding 
pair of lessons was filmed with an Increment of 8 1pm until 
the final speed of 200 1pm was reached. The 8 1pm increment 
is the same measurement which exists on a visual metronome 
which was used to pace the spellers during the filming of the 
lessons, 

(5) angle from which the spelling Is viewed 

It was decided that five different angles along 
the horizontal would be used as the point of view from which 
the student sees the speller *s hand. These five positions in- 
cluded the direct perpendicular vlex^ or ’’head-on” view which 
is most commonly found in person-to-person conversation. 
Alternate views 22.5*^ and 45® both to the right and left of 
center were used. The camera photographed the speller *s hands 
from a few degrees above the ’’horizon”. No attempt was made 
to represent this dimension more systematically, 

(^) person who is spelling 

Eu-ght different deaf spellers posed for the film. 
These were equally divided between the sexes and included two 
children. The spellers* hands had a wide variety of shapes - 
from those having long, slender fingers to short, stubby fin- 
gers, All spellers were very experienced in manual communica- 
tion and were Judged competent by a consultant on the manual 
alphabet. It was felt that this variety of spellers would 
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maxlmlz© "bransfar to a r©al situation although It is concslv- 
able that a greater transfer could he achieved by using only 
a very few superb spellers, 

2. The Film Tests 

Two alternate forms of a film test to measure 
ability to read the manual alphabet were made. The tests 
were for pre- and post-test measurement purposes. These 
tests were designed to parallel the rate of spelling and the 
five visual angles used in the film course. Each test con- 
tained 35 items presenting only discrete words and 21 items 
dealing with complete sentences. Thus five words and three 
sentences were presented at each of the seven speeds used in 
the film course. In a further dovetailing of test to course, 
seven of the words were spelled from each of the five angles 
originally used. The sentences also were presented from the 

five angles but on a sampling basis. 

An effort was made to determine experimentally if the 
two tests were parallel forms. More specifically, it was 
desired to secure an estimate of the alternate form reliabi- 
lity and to determine if the test difficulties were equal. 

The 1964-65 Gallaudet preparatory class of 240 deaf students 
tried both Test 1 and Test 2 in the fall of 1964. To offset 
practice effects the tests v/ere administered in balanced 
order. One-half of the group received Test 1 before Test 2 
while the other half took the tests in the reverse order, i.e. 

Test 2 initially and then Test 1, 

The product -moment correlation between the number of 
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words correct on Test 1 and Test 2 was .92, The correlation 
between the niimber of sentences correct on Tests 1 and 2 was 
.96. Not only are these very satisfactory reliability figures 
for measurement purposes, but they indicate a very stable 
skill at least over a few hours* time. 

The means and S.D. *s of both the words and the sentences 
on Tests 1 and 2 are given in Table 5. No significant dif- 
ference was found between the means and S.D. *s of the words 
on Tests 1 and 2. With a mean of approximately 28 correct 
words out of a possible 55 correct, it can be seen that the 
preparatory students found the test rather easy. However, the 
S.D. *s which are close to 10 and almost identical indicate 
a reasonably good degree of discrimination among the readers. 

TABLE 5 

MEANS AND S.D.»s OP NUMBER OP CORRECT WORDS AND 
SENTENCES POR PILM TESTS ONE AND TWO 



Test 




Words 


Sen'^ 


fences 




N 


X 


S.D. 


J . 


. S.D. 


No. 1 


240 


27.7 


9.5 


12.2 


7.1 


No. 2 

• 


2j8 . 


28.3 


9.7. 


10.7 


6.1 



A comparison of the means of the number of sentences cor- 
rect however, reveals that Test 2 with a mean of 10.7 Is 
slightly more difficult than Test 1 with a mean of 12.2. This 
mean difference of 1.5 though small is statistically slgnlfl- 
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cant. The very large N and the very high relationship between 
the two tests (r = .96) make the statistical test very power- 
ful Indeed. In any event, the mean difference of 1.5 will 
complicate somewhat the gain analyses to be described below. 

C. Basic Design 

The basic design employed in the three experimental 
administrations of the preliminary film course is a factorial 
analysis of gain scores or the difference between pre- and 
post-test scores. Since all subjects had at least a minimal 
exposure to the manual alphabet, each subject was administered 
a pre-test before taking the film course. Assignment into 
experimental treatments was based upon these pre-test scores. 
Each group was rendered as nearly comparable in mean and S.D. 

of reading ability as possible. 

The multifactor study with Gallaudet preparatory stu- 
dents compared the effect on learning of two stimulus variables. 
The two other single factor studies compared the effect of 
three different response modes. All experimental treatments 
were considered fixed effects models. In addition to the pri- 
mary information obtainable from the above design, tests of 
significance of the grand mean gains were made. Additionally, 
some correlational Infoimiatlon was obtained. 

All of the students in this series of experiments studied 
the film course while in environments where manual communica- 
tion is used as a matter of course. As a matter of fact, 
almost all had additional formal instruction from other stu- 
dents. All students expected to use this skill in some part 
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of their future daily activities. The Gallaudet students 
learned under "massed" conditions^ i#e., over a three week 
time span. The two adult groups studied on a "free-time" 
basis over a period of several months which may be one expla- 
nation of the sizable attrition that took place. 

D. Variables 
1, Stimulus 

a. Rate of presentation 

As described above a systematic Increase in the 
number of letters presented per minute (from 152 to 200 1pm) 
was built into the film when it was run at l8 frames per 
second. The learner could vary this standard however. He 
could .speed it up or slow it down. The first stimulus vari- 
able comparison, therefore, consisted of the standard rate 
built into the film versus the variable rate chosen by the 
learner. 

b. Repetition 

If permitted, a learner could study a lesson 
or a portion of a lesson many times, A comparison was made 
of the effect of seeing the film a single time (no repetition) 
against a freo amount of repetition. Since lessons are rela- 
tively brief, it should be noted the student could readily and 
unconsciously memorize some of the presentation after only a 
few trials. Hence, the practical range of repetition varies 
from one to perhaps three to five presentations. 

2. Mode of Response 

On the response side, there are three possible 
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means of responding to the film presentation: (a) orally> 

(b) in wx*iting, and (c) spelling manually. Theoretically, 
of course, the more actively the student responded the more 
he could be expected to learn. 

RESULTS 

A. Stimulus Variables 

Analysis of the effect of variation in the rate of 
presentation and the amount of repetition of the stimulus 
material for Gallaudet preparatory students. 

Table 6 shows that the mean differences or gains in the 
number of words read correctly by the Gallaudet preparatory 
students were about the same for the different rates of pre- 
sentation and amounts of repetition. The summary of the ana- 
lysis of variance (Table 7) further indicates that these ef- 
fects were not statistically significant. Although no experl- 

* 

mental treatment appeared to affect learning, there was a 
relatively modest overall mean gain for the total group of 
6.0 words which is statistically significant (P < .01). In 
addition, the correlation between initial and final ability 
(between pre- and post-test scores) was very high, ,9I> indi- 
cating that tnose who were able initially continued most able 
at the end of the course. 

Moving now to the analysis of the Improvement gained in 
reading sentences (Table 8), it can be seen that the mean gain 
for the total group Is quite small, only l.l. Nevertheless, 
because the correlation between the pre-test and post-i3est 
sentence scores is extremely high, .95, this very small gain 
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TABLE 6 

WORDS READ CORRECTLY BY GALLAUDET PREPARATORY 
STUDENTS BEFORE AND AFTER FILM COURSE 



i 

Treatment 




Pre-Test 


Post-Test 


Difference 


Variable rate 
Free repeat 


N 


X 


S . D . 


' 

X 


^ S . D . 


X 


S.D. 


8 


13.1 


8.1 . 


19.3 


8.7 


6.2 


3.2 


Standard rate 
Free repeat 


9 


14.8 


: 11.7 


19.9 


11.4 


6.6 


2.6 


Variable rate 
No repeat 


11 


13.9 


9.3 


21.5 


8.3 


7.6 


3.4 


Standard rate 
No repeat 


14 


19.1 


10.2 


25.3 


7.8 


6.1 


4.7 


Total 


42 


16.3 


10.5 


22.3 


9.1 


6.0 


4.4 



TABLE 7 

ANALYSIS OF VARIANCE OF GALLAUDET PREPARATORY 
STUDENT WORD DIFFERENCE SCORES 



Source of 
Variation 


SS 


df 


MS 


P 


* 

Rate (V-S) 


- 

3.0 


1 


3.0 


il5 


Repetition (F-N) 


2.0 


1 


3.0 


.10 


(V-S) (P-N) 


9.1 


1 


9.1 


.45 


Within Cell 


766.67 


38 : 


20.18 




Total 


780.77 


4l 












TABLE 8 



SENTENCES READ CORRECTLY BY GALLAUDET PREPARATORY 
STUDENTS BEFORE AND AFTER FILM COURSE 






Treatment 




Pre-test 


Post-Test 


Difference 


Variable rate 
Free repeat 


.N 


X S.D. 


1 S.D. 


X 


S.D. 


8 


2.5 


4.8 


3.1 


5.8 


. .6 


1.0 


Standard rate 
Free repeat 


9 . 


3.4 


5.6 


5.7 


. 7.4 


2.2 


2.5 


Variable rate 
No repeat 


.11 


3.1 


3.8 


3.0 


3.8 


-.1 


1.4 


Standard rate 
No repeat 


.14 


4.3 


3.6 


5.8 


4.9 


1.7 


2.0 


Total 


42 


3.8 


4.8 


4.9 


5.9 


1.1 


2.0 



TABLE 9 

ANALYSIS OF VARIANCE OP PREPARATORY 
STUDENTS SENTENCE DIFFERENCE SCORES 



Source of 
Variation 


SS 


df 


MS 


F 


Rate (V-S) 


28.73 


1 


28.73 


8.19* 


Repetition (F-N) 


3.78 


1 


3.78 


1.08 


(V-S) (F-N) 


0.12 


1 


0.12 . 


0.03 


Within Cell 


133.20 


38 


3.51 




Total 


165.83 


41 







» P < .01 
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is still statistically significant (P < .01). Also somewhat 
surprisingly, one experimental treatment, the rate of stimulus 
presentation, proved to have a statistically significant ef- 
fect on learning with the standard rate being better than the 
variable rate of stimulus presentation (Table 9)* This is a 
reversal of theoretical expectations. A possible explanation 
might be that beginning i*eaders most frequently slow tom the 
stimulus presentation. They, thus, may practice reading at 
a rate of presentation which is slower than that used on the 
post-test. 

B. Response Variables < 

1. Analysis of the effect of oral, written and 
manually spelled responses for the New Mexico Staff. 

Table 10 shows that the 26 staff members of the New 
Mexico School manifested a mean difference or gain of only 
2.4 words after talking the film course. It should be remem- 
bered, however, that this was a relatively skilled group. The 
mean post-test score which is about ^0 is close to the test 
celling, which is 35. Nevertheless, because the correlation 
of initial and final ability (pre-test and post-test scores) 
is . 89 , this relatively small Increase is still statistically 
significant (P < .01). The summary of the analysis of variance 
(Table 11) however, clearly shows that the different methods 
of responding had no significant effect on achievement. 

Turning now to the parallel analysis for sentences 
(Table 12) the average gain for the group is tiny, .4. This 
increase is statistically Insignificant in spite of pre- and 
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TABLE 10 



WORDS READ CORRECTLY BY NEW MEXICO 
STAFF BEFORE AND AFTER FILT<I COURSE 



Treatment 


j 


Pre- 


1 

-Test 


Post 


-Test 


Difference 




N 


X 


S.D. 


X 


S.D. 


X 


S.D. 


Fingers {jelling 


6 


24.5 


8.5 


27.2 


5.7 


2.8 


3.6 


Oral 


10 


27.5 


5.9 


29.4 


5.9 


2.1 


2.6 


Writing 


10 , 


29.5 


3.9 


32.0 


3.2 


2.5 


2.6 ■ 


Total 


26 . 


27.5 


6.3 


29.9 


5.5 


2.4 


2.9 



TABLE 11 

ANALYSIS OP VARIANCE OF NEW MEXICO 
STAFF WORD DIFFERENCE SCORES 



Source of 
Variation 


SS 


df 


MS 


F 


Treatment 


' 2.12 


2 


1.06 


.12 


Error 


208.23 


23 


9.05 




; Total 


210.35 


_25 
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TABLE 12 

SENTENCES READ CORRECTLY BY NEW MEXICO 
STAFF BEFORE AND AFTER FILM COURSE 



■ 

Treatment 


; 1 


1 

Pre- 


-Test 


Post-Test. 


Difference 




. N 


1 


S.D. 


X 


S.D., 


^ X 


S.D. 


Fingerspelling 


6 


9.0 


6.1 


9.0 


6.2 


.5 


2.0 


Oral 


10 


10.8 


5.7 


10.1 


6.2 


-.7 


2.5 


Writing 


10 


11-5 




13.0 


4.3 


1.5 


2, >7. 


Total , 


26 


. 10.7 


,.gy2_' 


11.0 


^•7- 


.4 


2.6 



TABLE 15 

ANALYSIS OF VARIANCE OF NEW MEXICO 
STAFF SENTENCE DIFFERENCE SCORES 



Source of 
Variation 


SS 


df 


MS 


P 


Treatment 


26.22 


2 


15.11 


1.96 


Error 


155.93 


23 


6.69 




Total 


, 180.15 


i 25 , 
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post-correlation of . 89 . Test ceiling is probably not a fac- 
tor here since it was possible to get 21 sentences correct 
and the group averaged only 11. The different methods of re- 
sponding to the film also failed to show any significant ef- 
fect on the ability to read sentences (Table I 5 ). 

The mean amount of time the students spent with the films 
was five hours and ten minutes with a S.D. of one hour and 
58 minutes. The correlation between the time spent studying 
and the number of words correctly read was computed. It 
proved to be .46 (P < .01). A similar statistic was computed 
between time spent with the program and number of sentences 
correctly read. This correlation was statistically insigni- 
ficant (-.24). It would seem that the small increase in the 
ability to read words was related to the amount of time spent 
studying with the films. Since therS was no Increase in the 
ability to read sentences, no relationships of any slgnifl- 
cance were obtained. 

2. Analysis of the effect of oral, written and manual- 
ly spelled responses for Gallaudet graduate students. 

It will be recalled that the hearing Gallaudet College 
graduate studonts in Education were slightly superior to the 
Gallaudet preparatory students in initial ability but consi- 
derably less "able" than the New Mexico staff. The mean dif- 
ference or gain in number of words read correctly for this 
group was 8,7 and was statistically significant (P < .01). 

The correlation betv/een pre-test and post-test scores in this 
case was only .76, Thus, the group improved its ability to 
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read discrete words. Moving to the comparison of the effects 
of the different methods of responding, the mean differences 
presented In Table 14 appear to be of similar magnitude. The 
summary of the methods of responding described In Table 15 
again bears this out, All treatment effects are statistical- 
ly Insignificant, 

Turning now to the analysis of sentences, the graduate 
students registered a tiny and statistically Insignificant 
mean -gain of ,6, The pre- and post-test correlation was ,90, 
As might be expected, here too, different methods of response 
failed to have any effect In a situation where apparently no 
real learning took place, (See Tables 16 and 17). The 
correlations between the amount of time spent with the films 
and gains In the ability to read words or sentences were sta- 
tistically Insignificant, The mean amount of time spent with 
the film was five hours and three minutes with a S, D. of 
four hours and seven minutes, 

CONCLUSIONS 

For all three groups, modest mean gains were achieved In 

i 

the ability to read words. No practical Increase In the 
ability to read sentences occurred (in spite of the one small 
gain that was statistically significant). The fact that the 
post-test was slightly more difficult than the pre-test could 
be used to build a case that there may well have been a small 
Increase In skill which was masked by using Imperfectly 
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TABLE 14 

WORDS READ CORRECTLY BY GRADUATE STUDENTS 
BEFORE AND AFTER FILM COURSE 



Treatment 




CD 


-Test 


Post* 


-Test 


Difference 




N 


X 


S.D. 




S.D. 


X 


S.D. 


Fingerspelling 


5 


18.6 


7.8 


26.6 


6.9 


8.0 


2.8 


Oral 


5 


19.2 


9*4 


27.6 


5.4 


8.4 


7.4 


Writing 


4 


^19.3 


9.5 


29.3 


6.4 


10.0 , 


, 6.1 


Total 


14 


19.0 


8.9 


27.7 


6.5 


8.7 


5.8 



TABLE 15 

ANALYSIS OF VARIANCE OF GRADUATE 
STUDENTS WORD DIFFERENCE SCORES 



Source of 
Variation 


SS 


df 


MS 


F 


Treatment 


1.25 


2 


.63 


.01 


Error 


1108.75 


11 


100.8 




% 

Total 


' 1110.00 


13 







TABIE 16 



SENTENCES READ CORRECTLY BY GRADUATE 
STUDENTS BEFORE AND AFTER FILM COURSE 



Treatment 




Pre 


-Test 


Post-Test . 


. Difference 


1 


N , 


X 


S.D. 


X 


S.D. 


X 


S.D. 


Fingers pelling 


5 


4.6 


4.4 


5.2 


5.2 


.6 


2.6 


Oral 


5 

f 


6.4 


7.5 


6.8 


5.1 


.4 


3.8 


Writing 


4 


5.8 


6.3 


6.5 ' 


4.6 . 


.7 


■ .3-0— . 


|[ Total 


t 


5.6 


6.2 


6.1 


4.5 


.6 


5.2 






TABLE 17 

ANALYSIS OF VARIANCE OF GRADUATE STUDENTS 
SENTENCES DIFFERENCE SCORES 



1 Source of 
Variation 


SS 


df 


MS 


P 


Treatment 


8.28 


2 


4.14 


• 

0 

00 




Error 


539*15 


11 


49.01 






Total 


547.43 


15 
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parallel tests. Even if this flawless logic were accepted, 
it would be doubtful that the adjustment would have much prac- 
tical effect. High relationships of .90 or above (with only 
one exception) obtained between pre- and post-test scores. 

This would indicate that those, students with most ability be- 
fore beginning the course retain that advantage. 

The different methods of responding to the film program 
seemed to have no effect on learning in the two situations 
where compared. Rate of stimulus presentation had. a small 
effect on ability to read vjords. However, the effect was un- 
expected because those students who were not permitted to vary 
the rate of stimulus presentation learned slightly more than 
those who could. The relationship between the amount of time 
spent with the course and Increase in ability was statistical- 
ly significant in only one setting and only with the ability 
to read words. 

In short, the instructional course, especially the pre- 
sentation of sentences, could not be regarded as an effective 
instructional tool. Learning was so limited that It is pro- 
bable that an effective test of the effects of the several 
characteristics of programmed Instruction could not.be made. 
Moreover, the manual environment in which these experiments 
took place may have permitted other variables to contaminate 
or mask the effects of the several experimental treatments. 

It was decided, therefore, to make substa.ntlal rev.lslons in 
the film course and to subject it to another experimental try- 
out, This work is described in the next section. 



PHASE II : THE REVISED FILM COURSE 



PROCEDURE 

A, Sample 

One group studied the revised film course. !rhis 
group consisted of 52 Catholic University student volunteers, 
none of whom had had any prior exposure to the manual alpha- 
bet. The students were told before beginning the course that 
they would be paid $1.50 an hour If they completed the course 
and 75/^ an hour if they did not. Since the experimental deV 
sign called for 48 subjects, a slightly larger group, 52, was 
permitted to begin the course. Fifty-one completed it. One 
student had to drop out because of Illness, For ease of com- 
putation, three students were dropped at random from the sam- 
ple from those cells that had an excess. Twenty-seven of the 
final 48 students were female and 21 were male. The mean age 
of the group was 19.9 with a S.D. of 1.8. The students came 
from all the undergraduate classes with the Juniors and sopho- 
mores being the largest classes, 18 and 13 j respectively, 

B, Experimental preparation. 

Two changes in course content and three changes in 
presentation characteristics were made for the revised film 
course. These changes were reflected In the two revised tests 
as well, A description of the changes follows: 
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!• The Film Course 

a. Course Content 

(1) The course was enlarged from 17 to 24 
lessons. Two additional lessons were made at the slowest rate 
of presentation, 152 1pm. One additional lesson was written 
for each speed but the last, 200 1pm. The additional lessons 
were Intended to provide' the students with more reading prac- 
tice, especially at the slower rates. 

(2) Many of the original sentences were rewritten 
because learners had complained that they seemd ’’awkward’* or 
unusual. A few sentences were dropped. Nevertheless, the 
same goal was sought: Prepare a text which would require the 
student to read not guess the next word(s) in the sentence 
sequence , 

b. Presentation Characteristics 

(1) Pauses were Introduced between words during 
the presentation of sentences. The length of these pauses 
was progressively reduced or faded as the rate of presenta- 
tion was increased. For example, the first three lessons at 
152 1pm were presented with a two beat pause between words. 

The pause was created by the speller "holding” the finger con- 
figuration for the last letter of a word for two beats (at 
152 beats per minute) before beginning the next word. The 
pauses in the fourth lesson at that same speed were reduced 
to a single beat between words. This general logic was fol- 
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lowed throughoulf- the course accoi^dlng to the pattern outlined 
below. ^ It is a frequent complaint that a major, if not the 
major, difficulty in reading fingerspelling is "seeing the 
word". The pause pattern was devised to hei^the student ac« 
quire this facility. 

(2) ®he preliminary version presented the spelling 
to the viewer from five different angles along the horizon- 
tal plane. The extreme angles were 45^ to the right and to 
the left of center. Only three angles were retained; "head- 
on" and 22.5® right and left of center. The two extreme 
views were dropped. 

(5) Only those who were judged to be very fine 
spellers performed as models in the revision. On the preli- 
minary version some objections had been raised about the 
"quality" of the spelling of some of the original spellers. 



fause and speed patterns for the revised film program 



1pm 


iMimioer or heats 
Per Pause 


iNlumoer or 
Lessons 


152 


2 


. 3 


152 


1 


1 


160 


2 


2 


160 


1 


1 


168 


1 


2 


168 


0 


1 


176 


1 


2 


176 


0 


1 


184 


1 


1-1/2 


184 


0 


1-1/2 


192 


1 


1-1/2 


192 


0 


1-1/2 


200 


1 


1 


200 


0 


2 
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2. The Pllm Tests 

It will be recalled that the alternate form relia- 
bility estimates for both the word and sentence test scores 
were in the ♦90»s, Hence, the earlier test format seemed an 
appropriate guide for the construction of two new alternate 
forms. This time 28 words, four at each of the seven rates, 
was thought a sufficient number for good reliability. It 
was desired, however, to construct a more sensitive measure 
of the ability to read sentences. Hence, a larger number of 
sentences, 3 ^» 'wss made for each of the two tests. Most of 
the English material in the preliminary tests was Included in 
the new tests. Several sentences, however, were revised or 
discarded. 

As of this report, reliability estimates were not ob- 
tained for these revised tests. Because of the nature of the 
test development, it seems a reasonable assimiption that the 
reliability should be quite comparable to those obtained earlier. 
Although equal test difficulty is still a requisite attribute 
of alternate forms, the basic design described below employs 
only a single measuring event, thus by -pas sing the need for 
this test attribute. 

C, Basic Design 

Several changes in the experimental procedure were 
deemed imperative, A detailed explanation as well as a de- 
scription of the changes is given below. 

In the first series of experiments, all of the students 
lived and/or worked in an environment where they formally and 




informally learned manual communication from other means. 

This could have easily contaminated or masked the effects of 
any of the treatment differences tested. Additional problems 
existed because the learners had different levels of skill - 
when they began the course and, consequently, may have had 
different needs and expectations for a course of instruction. 
There was also substantial variation in the ages of the stu- 
dents in two of the samples. It is very possible that this, 
too, may have masked treatment effects. For all of these rea- 
sons it seemed appropriate to carry out an experiment with 
subjects (a) who had had no previous exposure to the manual 
alphabet, (b) who could reasonably be instiucted not to prac- 
tice outside the experimental learning sessions, (c) who were 
young and capable learners, and (d) who had the same instruc- 
tional needs, l.e., who had no skill. 

Another major advantage in using an unskilled sample was 
that only a single film test need be used to measure ability. 
Thus, difference scores were not required and raw scores 
could be used directly with a resultant increase in reliability. 
Moreover, the vexing scaling problem involved when dealing with 
learners who begin at different points of skill was also by- 
passed. Finally, the question of equivalent test difficulties 
ceased to be of moment. 

In two of the earlier three samples many of those who 
began the course did not finish. There is little question 
that learning to read the manual alphabet is a difficult and 
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a tedious task. The device of securing and differentially 
paying volunteers seenived to be very Influential in getting 
them to complete the course. Above and beyond monetary con- 
siderations ^ however, almost all of the students manifested 
a considerable Interest in the research project, in manual 
communication, and In problems of educating the deaf. All 
students were made aware of the basic experimental design 
because some were not allowed to utilize all of the capabili- 
ties of the projector. This caused many to express feelings 
of frustration. All of the above seemed to attest to a' rea- 
sonable amount of motivation on the part of the subjects. 

Ihe multifactor design used with the revised film per- 
mitted an assessment of all three experimental treatments and 
interactions. The overall design was thus more efficient 

than those designs used earlier. 

VJlth one exception it can be seen that the experimental 
setting and design for the revised film are superior to any 
of the previous ones. The exception is an important one. 
Learning how to read the manual alphabet is not a nomal acti- 
vity for this group of subjects. 

D. Variaoles 

The stimulus variables tested were again (l) rate of 

presentation and (?) . amount oif^repetltidh* 

As before, the response variables were different modes 

of responding: orally, in writing, and spelling manually. 
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RESULTS 

A description of the number of words read correctly by 
the Catholic University students for all experimental condi- 
tions Is given In Tables l8 and 19* The sammary of the ana- 
lysis of variance (Table 20) shows that the only experimental 
treatment that had any significant effect on their learning 
was a main effect: repetition. The mean number of words read 
correctly for the entire group was 7*9 with a S.D. of 4.0, 

This seems to be a modest but reasonable achievement. 

Tables 21 and 22 present similar statistics for the num- 
ber of sentences read correctly. As with words, only repeti- 
tion affected the learning (Table 23)* The mean achievement 
for the group was 1,3 sentences read correctly with a S.D, of 
1.8. This is a very small achievement. Indeed, 

The mean amount of time spent working with the film 
course was 13 hours and 40 minutes with a S.D, of 4,0 hours. 
This was considerably longer than any of the previous groups 
had spent with the films. Two other groups had averaged about 
five hours with the somewhat smaller preliminary course. The 
correlation between both the number of words and sentences read 
correctly and the amount of time spent with the course was ,27 
and .14 respectively. Both relationships fall short of sta- 
tistical significance. 

CONCLUSIONS 

A programmed course of film Instruction consisting of 
24 lessons and two film tests was developed as a vehicle for 






TABLE 18 



WORDS READ CORRECTLY BY CATHOLIC UNIVERSITY STUDENTS AFTER IHE 
FIIM COURSE administered UNDER VARIABLE SPEED C0NDTlf3!IS 





Writing . 


Oral 


Fingerspelling 


Total 




!ir 


S.D. 


X 


,S/D. 


5T 


S.D. 


X 


S.D. 


No repeat 


6.5 


2.1 j 


) 9.G i 


3.5 


7.5 


3.4 


7.7 


3.1 


Free repeat 


11.0 


2.? 


11.3 


?•? 


8.3 


2.8 


10.2 


3.2 


Total 


8.8 


3.0 


10.1 1 


?.8 


7.9 


3.1 







TABLE 19 ' 

WORDS READ CORRECTLY BY CATHOLIC UNIVERSITY STUDENTS AFTER THE 
FILM COURSE ADMINISTERED UNDER'.' STANDARD SPEED CONDITIONS : 





Writing 


03 


i?al 


Finfeerspelllng 


To" 






X 


S.D. 


T 


S.D. 


X 


S.D. 


X 


S.D. 


No repeat 


9.8 


.7 


4.3 


1.9 


3.0 


1.2 


5.7 


3.2 


Free repeat 


8.0 


4.4 


8.? . 


5.0 


8.0 


4.8 


8.2 


4.7 


Total 


8,9 


3.2 


6.4 


4.3 




4.3 







TABLE 20 

ANALYSIS OF VARIANCE OF CATHOLIC UNIVERSITY 
STUDENTS WORD SCORES 



Source of 
Variation 


SS 


df 


MS. 




Repetition (F-N) 


75.00 


1 


75.0 


5.2* 


Response Mode (W-O-F) 


38.80 


2 


19.4 


" -1.4 


■Rate '(V-SV 


48.00 


.1 


48.0 


3.4 


, (F-N) (W-O-F) 


7.87 


2 


3.9 


.3 


(F-N) (V-S) 


0.00 


1 


0.0 . 


0.0 


(W-O-P) (V-S) 


30.87 


2 


15.4' 


1.1 


(P-N) (W-O-F) (V-S) 


. 61 . 13 


2 


30.8 


2.2 


Within Ceil 


516.00 


^6 


_ 14*3 




Total 


777.67 


47 -^ 




* 



* .01 < P < .05 
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TABIiE 21 



SENTENCES READ' CORRECTLY BY CATHOLIC UNIVERSITY STUDENTS AFTER 
THE FILM COURSE ADMINISTERED UNDER VARIABLE SPEED CONDITIONS 



[ - - 


Writing . 


Oral 


Flngerspelllng 


Total 




T 




X 


;s.D. 


X 


S.D. 


X 


S.D. 


No repeat 


1.0 


2.6 


.8 


.8 


.8 


.2 


.8 


.8 


Free repeat 


3.5 


1.7 


1.8 


1.9 


1.8 


2.5 


2.3, 


2.2 


Total 


2.3 


1-8 


1.3 


1.5 


1.3 


2.0 





TABLE 22 

SENTENCES READ CORRECTLY BY CATHOLIC UNIVERSITY STUDENTS AF T ER 
THE FILM COURSE ADMINISTEFtED UNDER STANDARD SPEED CONDITIONS ' 





Writing 


Oral 


Flngersp^lling 


Total 




X 


S.D. 


X 


S.D. 


1 


S.D. 


X S.D. 


No repeat 


1.0 


2.6 


1.0 


1.2 


0 •' 


0 


.7 1.0 


Free repeat 


.8 


.8 


, 1.5 


2.6 


2.3 


2.4 


,1.5 2.2 


Total 


.9-. 


.9 


-1^- 


2.0 


1.1 


2.1 





TABLE 25 

ANALYSIS OF VARIANCE OF CATHOLIC UNIVERSITY 
STUDENTS SENTENCE SCORES 



Source of 
Variation 


■ SS 


df 


MS 


F 


Repetition (F-N) 
Response- Mode (W-O-F) 
■Rate (V-S) 

(P-N) (W-O-F) 

(F-N) (V-S) 

(W-O-F) (V-S) 

(P-N (W-O-P) (V-S) 
Within Cell , 


17.38 

2.34 

4.04 

.49 

.29 

3.58 

9.09 

. 122.50 


•1 . 

2 

1 

2 

1 

2 

2 

36 ^ 


17.38 

1.17 

4.o4 

.25 

.29 

1.79 

4.55 

3,40 


5.11* 

.34 

1.19 

.07 

.09 

.53 

1.34 


Total 


159.71 


47 







* .01 < P < ,05 



o 



I 
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testing certain programming considerations. Those character- 
istics of programmed instruction i^rhich could be experimental- 
ly varied and compared seemed to affect learning very little. 
Thus, the ability to vary the rate of stimulus presentation, 
the ability to repeat or not repeat the lessons, and the 
ability to respond orally, in writing, or manually, all seemed 
to have little. practical effect on the course of learning. 

With well-motivated, capable learners, such as the Catholic 
University students, some small and statistically significant 
effect could be found in the ability to repeat all or a part 

of a lesson. 

Although these conclusions have been drawn for bright, 
hearing college students, no evidence has. been gathered over 
the course of previous research which would lead the writer 
to suspect that the results would differ for other learners. 

An evaluation of the practical significance or value of 
the film program for teaching people how to read the manual 
alphabet necessarily is a subjective matter and very depen- 
dent upon local circumstances. The film course (inc.ludlng 
the two tests) costs about $625.00. The.projector costs an 
additional $80.00. In a setting where there are no or very few 
people who are competent to teach the manual alphabet, such 
a film course may be of considerable value. A modest* skill 
reading discrete words, after all, was achieved in only 
15 hours by the hearing college students. Unfortunately, the 
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skill reached In reading sentences was very limited. It Is 
possible, however, that students might achieve more If they 
repeated the entire course a second time. An experimental 
test of the practical advantages of repeating the course 
would be a good check on this possibility. 

Ironlcal3.y, the failure of Individual control over the 
learning situation to affect achievement has some favorable 
practical consecjuences. The film course can be used to teach 
a group of students simultaneously with probably as much effect 
as with a single student. For the same reason, there may be 
no need for a variable speed projector. The film could pro- 
bably be mounted In a cartridge with little or no Ibss of ef- 
fectiveness. 

In a situation where many competent Individuals are 
readily available, the value of these films might have to be 
judged against the skill which Individuals might reach after 
studying with these teachers. No test of this kind was made 
In this study. For those who might be Interested In using the 
film course for practical teaching purposes. It would seem 
desirable to set up an experiment comparing the amount of learn- 
ing acquired from equivalent amounts of practice with the film 
and with a sample of competent Instructors of the manual alpha- 
bet. It would be of Interest to learn If "live' teachers" 
secure better average results, especially In the reading of 






sentences. 



It must be noted that the very limited skill in reading 
sentences reached by the students had pervasive effects on 
both the character of the research and on the theoretical im- 
plications of these results for programming methodology. It 
vjas not possible, for example, to investigate the interaction 
of different levels of skill or knov/ledge on rate of stimulus 
presentation because there simply was not enough of a range of 
skill to "manipulate" experimentally. In the same vein, the 
experimental variations* in programming methodology may not have 
affected achievement because the students were measured at too 
early a point in their "potential learning curves". 

Although the revised course represents a very substantial 
change from the preliminary version, other and more expensive 
methods of changing the stimulus do exist. For example, anima- 
tion techniques could be usfed to add English text before or 
during the actual manual spelling. Indeed, another sense mo- 
dality, sound, might also be used to supplement the stimulus 
presentation. Unfortunately, the resources committed to this 
research simply did not permit the utilization of such expen- 
sive filming procedures. 




- 45 - 



REFERENCES 



1. Belknap, R., Griff Ing, B., and Jones, R. L. Instructional 
films In flngerspelllne; , Monterey Park; International 
Communications Foundation, 1965- 

2. Birch, J. W., and Stuckless, E, R. The relationship 
between early manual communication a nd later achievement 
of the deaf* dooperatlve Research Report ^I7t)9^ washing-^ 
ton, D. U.: U, S, Office of Education, 1964. 

5, Bornsteln, H. An evaluation of high school mathematics 
programmed texts when used i^th deaf students . Coopera - 
tlve Research Report l633^ Washington, D. c, : U. S. 

Office' of Education, 19o4. 

4. Harris, C. W, (Ed.) Problems In measuring change . 

Madison; Unlv, of Wisconsin Press, 19h5* 

5. Hester, M. S. Manual communication Report of the pro- 
ceedlngs of the Internationa l Congress on Education of 
the Deaf , 1965, 211 - 221 . 

6. Morkovln, B. V. Experiment In teaching deaf pre-school 
children In the Soviet Union. Volta Review , 1960,62,260. 

7. Moser, H. M., 0»Nelll, J. J., Oyer, H. J., Wolfe, S. M., 
Abernathy E. R. and Schowe, B. M., Jr. Hand signals; 
finger spelling . Ohio State Unlv. Res. Foundation TR 49 
August 1956 (AFCRC TR 58-56) ASHA Doc. No. 152648 

« t 

8. Moser, H. M., O'Neill, J. J., Oyer, H. J., Wolfe, S. M., 
Abernathy, E. R. and Schowe, B. M., Jr. Distance and 
finger spelling. J. speech and hearing Res. , 14, 1961, 61-71. 

9. "Porter, "S. The use of the manual alphabet In the education 

of the deaf and dumb. Annals of the Deaf , 8, 1874, 21-30. 

10. Quigley, S. P. and Frlslna, R.D. Institutionalization 
and psycho-educational development of deaf children . 

Council for Exceptional Children Monograph, Series A, 

No. 3, 1961. 

* t • * 

11. Roy, H. L. and Pant^ hi J.i Jr. Filmed Instruction In 

the language of signs. Unpublished film series copyrighted, 
1964. 

12. Sllberman, H.F. Characteristics of some recent studies 
of Instructional methods. Conference on Application of 
Digital Computers to Automated Instruction , Oct, lo, 
l9ol, Washington, D, C. 




- 4'6 - 



APPENDIX 

This appendix contains two types of materials: 

1. The captioned Instructions and scripts for the 
film course, Reading the Manual Alphabet j and 
the revised Tests 1 and 2. 

2, A copy of each form used by those students who 
wrote their responses to the motion picture 
film course. 



A few ccides of a special overview film have been pieced 
together from parts of the film course and the film tests. It 
Is designed to give the viewer a quick overview (25 minutes) 
of the entire film series. It can be borrowed fcj* a limited 
time period from the Office of Institutional Research, Gallaudet 
College, Washington, D. 0. 20002 



o 



Captions 



- 47 - 

Lesson 1 



This is the first of a series of 24 programmed film lessons 
designed to teach you how to read the manual alphabet. Two 
film tests are also part of the series* 

To use these films properly, you much first learn how to use 
a variable speed 8 mm projector. 

You can then control the film presentation by stopping , re - 
versing , slowing down or speeding up the projector. 

This enables you to see words and sentences spelled as often 
as you like and at a rate of speed which you feel helps you 
learn best. 

You can respond to the film presentation orally , in writing , 
or by spelling manually . 

By stopping the projector in the interval between the manual 
and printed version of a word or sentence, you will have as 
much time as you need to respond. 

Here are the letters of the manual alphabet. 

The speller will sweep his hand before you so that you can 
clearly see how he forms each letter. Normally, he would 
hold his hand steady and direct it toward the reader. 

[Model presents letters of the manual alphabet] 

Here are some clues that may help you remember some of the 
letters in the manual alphabet. 

Note how similar the G and Q are. 

[Model] 

H, U, and N have a common finger configuration. 

[Model] 



K and P also look alike. 

[Model] 

I and J are the only letters which Involve the small finger 

[Model] 

If the thumb is not in the correct position the letter I will 
look like the letter Y. 



[Model] 




Two letters are traced: J and Z, 

[Model] 

Punctuation is also traced. For example, note the question 
mark. 



[Model] 

Here Is the apostrophe or the comma. 

[Model] 

A few letters will be formed differently by different spellers. 
For example, this is the preferred way to make a G. 

[Model] 

But you \7lll see spellers form a G anywhere along thfL§ axis. 

[Model] 

Sometimes you will even see this badly formed G. 

[Model] 

The letter H will most often be pointed at the reader. How- 
ever, some spellers will "point" or direct the H to the side, 

[Model] 

To repeat a letter, a speller will move his hand slightly to 
his right. 



[Model] 

However, many spellers will simply fom the letter twice. 

[Model] 

This completes your introduction to the manual alphabet. 

Although you will only see very fine spellers in this film 
series, keep in mind that manual spelling may vary as much 
in quality as handwriting. 



THE END 



Lesson 2 



Captions : 



Now you can have some practice In reading the Manual Alphabet, 

The 26 letters will be presented one at a time In random order. 
After each manual letter, there will be a two second Interval. 
You will then see the printed letter. 

Here Is our first speller. 



[Model] 

A woman will now show you the alphabet In a different order. 

[Model] 



Here Is another man. 



[Model] 



Now watch a second woman. 



[Model] 



Here Is our final speller. 

If you have not been able to recognize every letter on the 
last three presentations of the manual alphabet, contlniie 
practicing with this lesson until you reach that level of 
skill. 

At that point you can begin working with lesson three. 



The End 
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Captioned Instnictlons for Lessons 3-24 
Instructions for Lessons 3 and 4 



You will now see a series of 15 different words. Each word 
will be 

1. spelled manually 

2. followed by a pause 

3. printed In English 

Now, a series of 15 sentences will follow. Each sentence 
will be 



1. spelled manually 

2. followed by a pause 

3. printed In English 



Abbreviated Instructions for Lessons 5 through 24 

Fifteen words follow 
Fifteen sentences follow 



